Bax-mediated mitochondrial membrane permeabilization after heat treatment is caspase-2 dependent.
Heat-induced apoptosis proceeds via mitochondria by permeabilization of the outer mitochondrial membrane (MOMP), resulting in the release of cytochrome c. This essential step is mediated by Bcl-2 family proteins, such as Bax. Recently, caspase-2 was assigned a prominent role in regulating Bax. Therefore, we studied the initiation of heat-induced apoptosis by monitoring Bcl-2 family members and the release of cytochrome c with or without caspase-2 inhibition. Three hematopoietic cell lines (HSB2, HL60 and Kasumi-1) were exposed to heat treatment and/or X-radiation. Expression and localization of Bax and Bcl-2 proteins was investigated by flow cytometry (FCM) and confocal microscopy respectively. Cytochrome c release was measured with FCM as evidence for MOMP. In addition, the role of caspase-2 in heat- and radiation-induced apoptosis was assessed using the specific caspase-2 inhibitor zVDVAD-fmk. Here we present evidence that heat treatment, and not irradiation, increases intracellular Bax protein expression and subsequently stimulates MOMP, resulting in the release of cytochrome c. Furthermore, by selective blocking of caspase-2 using zVDVAD-fmk less Bax was expressed and subsequently a significant decrease in cytochrome c release was observed. In conclusion, heat treatment of hematopoietic cells does require caspase-2 activation for the initiation of Bax-mediated MOMP.